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(54) rMflPOMEXAHUHECKAH flOPHUPYK)- 
mAfl TO/IOBKA fl/lfl PACWHPEHMfl rO(l> 
PMPOBAHHOrO n/lACTbfPfl B OBCAflHOfl 
KOJIOHHE . 

(57) fMApoMexaHMHecKafl AOpHwpyiomafl rono- 
bk3 p/w pacuunpeHun ro<t>pnpoDaHHoro n/ia- 
CTbipn b oGcaAHOM ko/iohhg. /JopHMpyiomaa 
ro/iOBKa C0Aep)KMT KOHyc-nyaHCOH c npoAO/ib- 
MbiMM npo<J)M/ibHbiMn KOHaBKaMM. Kopnyc c ca- 
Moyn/ioTHfliomewcfl Tpy6naTOM AMa<t>parMow. 
CTyneMHaTbiMM b nonepesnoM ccieMMM OKna- 
mh m paaMeiMeKHbiMn b hwx BbiABuxnwMM cex- 
TopaMM, cTyneHMaTWMM b nonepeMHOM 

CeMeHMM. 4 M71. 



H3o6peTenne othocmtc* k ycTpowcToaM 
aha peMOHTa o6caAHbix ko/iohh Me^TSHux, ra- 

30BUX M APyrHX CK83XMH C Ue/lbK) BOCCTaMOO* 

neHM3 repMeTMMHocTM m ynpoHHeHMs ctchkm 
xo/iOMHw nyTeM yciaHOBXM cT8/ibHoro nnacTu- 
pn m co3AaHH« HanpsuiceHHOfl cuctcmw o6caA* 
Man Tpy6a - n/tacTupb. 

Ue/ib M3o6peTeHM« - yee/nmenue a<J><}>eK- 

TMBHOCTH pa60Tbl TO/IOBKM 33 CMeT yae/lMMeMUfl 

paAMa/ibHoro ycnniifl Ha cerropa it yaennMe- 
Hue cpoxa cny*6u. 

Ma 4>nr. 1 npeACTaBAeHa AopHnpyioman 
ronoBxa, npoAO/itHbiA pa3pe3, e TpaxcnopT- 
hom no/ioxeHMM; Ha 4>w\ 2 - AopHnpyioman 
ronoBxa, o6mwM bma. b pabo^eM no/ioxeHnn; 
Ha 4>nr. 3 - to xce. nonepe^Hbiw paape3 npu 
pactuMpeHUM cexTopoe o Tpy6e c MMHWManb- 
Hoft ToniuwHOM CTenKw; Ha $>vir. 4 - to *ce. 
nonepeMHbiA paapea npn npn*tarnn n/iacTbipa 
b Tpy6e c MaxcMMa/ibHOM to/iiuhhoh ctchkm. 

rHApOMexaHHsecxan AOpHMpytouian ro/io- 
Bxa coctomt M3 KOpnyca 1 c oxHaMH. Bbino/i- 



HeHHoro b BHAe ynopHbix 4>naHt*eB 2 u unmiH- 
Apa*x/)eTKH 3. aaxpenneHHOH Me*Ay <t>nani;a- 
mm, OxHd KOpnyca ewno/iHeHbi CTyneHMaTWMH 
b nonepeMHOM ceseHMH. Ha nycTOTenow 

CTBO/lbHOM MdCTH KOpnyca raftKOft 4 33TflHyTbi: 

KOHyc-nyaHCOH 5. ynopnue <J>naHi;bi 2 m yn- 
/iMHAp-KJieTna 3. Uw/inMAp-K/ieTxa 3 <t>mcCMpy- 

CTCR T3 K MM 06p330M. HTO n/lOCKOCTM 
CMMMGTpMM OKOH KOpnyCd H yCT3H0B/!CHHblX B 

HMxcTynenMaTbix b nonepeMHOM nanpaB/ieHun 

CCKTOpOB 6 COBMetueHW C n/10CKOCT«MM CMM- 

MCTpnn npOAO/ibHHX npo^nnbHWx xaHasox 
KOHyca-nyaHCOHa 5. Ha cTBO/ibiiow MacTM xop- 
nyca noA un/iMHApOM-KncTKCM 3 m cexTopaMM 
G pa3MemeHa caMoyn/iOTHBiounaRcp Tpy6na- 
Ta» Ana<J>parMa 7, o3anMOAeHCTByiomafl c 
6onbUJHMH cTyneHHMn cexTOpoB 6. 

YcTpoiiCTBO pa6oTaeT c/ieAyK>iAiiM o6pa- 
30m ( 4>wr. 2). 

npn cnyc.Ke a o6caAnyio KO/iOHHy 8 hmx- 
hw* kOhbu ro4>pwpoB3HHoro nnacTbipn 9 pac- 
nonoxen Ha Konyce nyaMCOHe 5. npimeM 
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BomyTwe nyMw nnacTwpR BBeaeHU m ynnpaK)T- 
-r b npoAonbHbie npo<t>M/ibHbie xsh3bxm xoHy- 
nyancoHa. nnacibipb naixei Ha unaHru 10 
„ ero sepxHuii Koneu 4>MxcwpyeTCR topuom 
cm/iobux unnnHApOB flopHa m/im r*APOMexa- 

HMHeCKOrO RXOpR. 

flpM co3flaHMM pa6osero AaoneHMR ao- 
pMnpyiomaw ronosxa bxoawt b n/iacibipb. pac- 
ujmprr ero ao nnoTHoro xoHTaxTa c o6caAHOfl 
rpy6ofl. noA A30ieHiieM caMoynnoTHRiomMe- 
cr KOHuu uM/iMHApwMecKOM AMa<t>parMu 7 
n/iOTHO npwoxuMaiOTCfl k ct€hk3m rnyxoro yr- 
ny6neHvia A, co3Aaaan repMeTMMHocTb b pa6o- 
Meft KaMepe npaxTWMecKM 6e3 pawanbHoro 
pacuinpeHnn. 

UeHTpa/ibMafi nacTb Awa^parMW 7. pac- 
tuMpRwcb, B03Ae^CTByei na ayAOM*HMe cex- 
TopM 6, npw^MMafi mx k neAO>KUMaM rinscTupR 
(4>Mr.2). 

(lpn 3tom ocTanbHafl MacTb pacujnp«io- 
meflcp AMa<t>parMbi ynnpaeTCR b HenoAB**- 

HyiO QHyTpeHHK)lO ' TlOBepXMOCTb 

qwnMHAPa-KneTKvt. 

Pa6oMue <(>yHXUMM nepeneceHw na Gonee 
npoMHyio m AO/iroBeMHyio uMnMHApwMecxyw 
MacTb A^a<|)parMbi. 

. UnniiHAPMMecKan AwacfparMa, paciunpR- 
QCb. ynnpaercfl sacTbio CBoew DHeiuHeCi no- 
2PXHOCTM 8 UM/iMHAp-x/ieTxy. B pesynbTaTe 
Ha AMa<t>parMe bo3hmk3K>t npRMOyronbHbie 

BWCTynW W/1M BnaAMHW (B 3aBMCMM0CTM ot de- 
flfeMH BUABMXeHMR CCKTOpOB), COOTB€TCTByiO* 

mweonopHoft noaepxHOCTM ocnoBaHMR 
xaxAoro cexTopa. Be/iMMMna owAewxeHWR 
cexTopa xo/ieGneTCfl b 3aBMCMMOCTM ot to/iium- 

Hbl CT6HK14 05C3AM0ft Tpy6bl, H3/1MMMR W/1M OT- 

cyTCTBMR nnacTwpR. 

Ha <t>wr. 3 u 4 noxaaaHM npeAe/ibHwe cny- 
nau BWABH)KeMMfl cexTopoa noA Harpy3X0M: 
npw pacuJMpSHMviB Tpy6e c MMHMMa/ibHO* Ton- 
iumhom CT6MKM (4>Mr. 3)mb ipy6e c MaxcMManb- 
hom to/iiumhom ctchkm c ruiacTwpeM (<J>wr. 4). 
Ycr/ribi, xoTopue npvi stom o6neraeT AMa<}>- 
parMa no nepviMeTpy onopHOft noaepxHOCTM 
OCHOB3HHR cexropa. He npeBbiujaiOT 3-3.5 mm. 
npw cmaxceHHWx xpoMxax w MMHMManbHwx 
sasopax b oxne Me*Ay ceKTOpOM m xopnycoM 
MCxnioMaeTCR npMMWHa 6«cTporo pa3pywewMR 



pesMHu AMa<t>parMw: 3aTexaHwe w noc/»eAy»o- 
tuee 3ameM/ieHwe. Aa>xe o cnyMae nopwaa am- 
a<j>parMbj Ha yciyne (nocne A"MTenb><OM 
SKcnnyaTauMM) a ro/iOBxe yA3eTCR zierxo boc- 

5 CTdHOBHTb Heo6xOAMMOe A3B/teHMe M 33Bep- 

ujnTb yctaHOBKy nnacTwpfl 6e3 aaapwM m 
oc/iox<HeHiiM. npw nopwae Awa4>parMu yTeMxa 

>KMAKOCTM 0O3MO)KHa TOAbXO Mepe3 3330pbl B 

oxne mokay cexTOpoM m xopnycoM. npw xoao- 
10 bom nocaAxe cexTopa b oxne cyMMapMas n/io^- 
maAb 3a3opoo ne npesbiujaeT 20-40 mm . 

YMMTUBafl 60/lbUJOM X03Tt>(frMUMeHT COnpOTMB- 

zieHMR yaxoro meneBMAHoro 3a3opa h nepe- 

KpblTMR OCHOBHOM CTO saCTM pC3MH0M 

15 AMa4>parMU, MeoGxoAMMoe Aao^eHwe MO>xeT 
6uTb nerxo BOCCTaHoaneHO HC3HaMMTenbHbiM 

nOBbllU6HHGM npOM3BOA«Te/lbHOCTM MaCOCHO* 

roarperaia. 

CyMMapHoe paAManbnoe ycMflMe. pa3BM- 
20 BaeMoe ronoaxoM. nepeAaeTCR He na 12. a na 
6 BbiABMXHbixcexTopoB. C/ieAOBaTenbHO. npw 
3tom xce pa60MeM AasneHMM ycMnwe paAMa/ib- 
Horo B03AeMCTBMR cexTopa Ha neAO)XMM ro<|>- 
pbt B03pacTaeT d A»a paaa. mto rapaHTMPyeT 
25 no/iHoe npMxatMe n/tacTupR. 



OopMyna m306pgt6Hmh 

TMAPOMexaHMMecxaR AopMMpyioiuaR rono- 
30 exa a^r paciuMpeHMR ro4>pMpooaHHoro nna- 
CTbtpR. b o6caAHOM xohoHHe, BxnwsaKJiuaR 
xonyc-nyaHCOH c npoAonbHUMM npo<t)MnbHW- 
mm xaHaaxaMM, xopnyc c pa3MemeHh«MM c 
H6M caMoyn/ioTHRK>me«CR Tpy6MaTOft Awa4>- 
35 parMOM m BbiABMKHWMM cexTopaMn, CTyneHMa- 

TblMM B CeMeHMM. yCTaHOB/ieHHWMM c 
B03M0X<H0CTbl0 B33MMOAeMCTBMR 6onbUJCM 

CTyneHbK) c Awa<l>P3rMoa. OT/inMawmaRCR 
TeM. mto, c ue/ibio yaenMMeHMR 34><J>exTMBHOCTM 
40 pa60Tbi ronOBKM 33 cMeT yaeAMMeHMR paAuanb- 
noro ycM/iMR na cexTopa m yBenimeHMR cpoxa 
cnyx6w, BWA8M)XHwe cexTopa BwnonHeHw 
• cTyneMMaTbiMM e nonepeMHOM ceseHMM, a xop- 
nyc MMeeT cTyneHMaTwe b nonepeMHOM ceMe- 
45 hmm oxHa noA BWAovixHbie cexTopa. npMMeM 
nnocxocTM cmmmctpvim oxoh xopnyca m npo- 
AonbHbix npo4>M/ibHbix xaHaBOK xoHyca-nyaH- 
cona coBMemeHy. 
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BOREHOLE CONSOLIDATION MUDS 
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Hydromechanics! hood for expansion of corrugated patch In casing 
spring - bos ftoppod Meter* matching similar housing and profited 
grooves of conical punch 
C93494211 
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Enhanced efficiency of the head for expanding the corrugated patch 
U due to the Increased thrust on the sectors, and 1U longer service 
Ufe. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports in the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanical head Is lowered In the casing string (8) 
so that the lower end of the corrugated patch (») la on the cone-punch 
(D) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch la held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
^e pressure forces the cylindrical diaphragm (7) to bear on the 
VI of the blind recess ensuring hermetic! ty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of oil. gas and 
,ther boreholes by installing a steel patch. Enhanced effectiveness 
of the head Is due to Increased radial stress on the sectors. 
Bui .25/7.7. W. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems, if breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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